O-phospho-L-tyrosine protects TP53 wild-type cells against ionizing radiation.
O-phospho-L-tyrosine (P-Tyr) has been reported previously to inhibit growth of several cancer cell lines at mM concentrations. In the present study, we investigated the effect of this compound on tumor cells and normal cells in combination with radiation exposure. It could be demonstrated for the first time that P-Tyr at microM concentrations protects TP53 wild-type cells against ionizing radiation (SF4 minus BBI = 0.28, SF4 plus BBI = 0.45). On the contrary, human transformed or tumor cell lines characterized by mutated or functional inactivated TP53 were not altered or increased in their radiation sensitivity (SF4 minus BBI = 0.32, SF4 plus BBI = 0.22). Treatment of wild-type TP53 cells with P-Tyr induced stabilization of TP53 within 3 and 16 hours and a subsequent increase in CDKN1A expression after treatment. Consequently, a 16-hours pretreatment of cells with P-Tyr led to a significant radioprotective effect. This was not observed in cell lines with mutated TP53, which shows no radioprotection by P-Tyr. Thus, the present data suggest that P-Tyr-mediated radioprotection is dependent on preirradiation stabilization of TP53. The results indicate that P-Tyr is a radioprotective agent that can potentially be very useful and easy to deliver for radiation protection in general and especially in radiation therapy of TP53-mutated tumors.